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Abstract

In the paper, the existence conditions are found and a formula for calculation
of the derivative of a double layer acoustic potential is obtained.

Consider an acoustic potential of double layer

Wk,p(x) =
∫

S

∂Φk(x, y)
∂−→n (y)

ρ(y)dSy, x ∈ S,

where S ⊂ R3 is Lyapunov’s surface with the exponent α, −→n (y) is an external unit

normal at the point y ∈ S, Φk(x, y) =
exp(ik |x− y|)

4π |x− y| is the fundamental solution

of the Helmholts equation, k is a wave number, Im k ≥ 0, and ρ(y) is a continuous
function on S.

It is known that some problems of physics and mechanics are reduced to singular
integral equations dependent on a normal derivative of a double layer acoustic po-
tential (for example, Dirichlet and Neumann external boundary value problems and
others (see [1]). However, the counterexamples constructed by Hunter (see [2]) show
that for a double layer potential with continuous density the derivatives, generally
speaking, don’t exist. But in [1] it is shown that if S is a twice differentiable surface,
and ρ ∈ C1,α (C1,α is a class of continuously differentiable functions with Holder’s
uniform continuous derivative) then the double layer acoustic potential has a deriv-
ative, and by means of surface gradient the calculation formula of the derivative of
the double layer acoustic potential is given. But this formula is not efficient , i.e.
by means of this formula, generally speaking, it is impossible to construct a cubic
formula for a normal derivative of a double layer potential. Therefore, there arises
interest to development of a more practical formula for calculating the derivative of
a double layer acoustic potential.

For the vector function S continues on ϕ(x) introduce the continuity modulus of
the form

ω(ϕ, δ) = δsup
τ≥δ

ω(ϕ, τ)
τ

, δ > 0,

where
ω(ϕ, τ) = max

|x−y|≤τ

x,y∈S

|ϕ(x)− ϕ(y)| .


